In this paper we investigate, for the first time, how individual determinants of entrepreneurship -such as age, income, education, work status, skills, access to networks and fear of failure -differ between males and females. We conduct our exercise using individual data provided by the Global Entrepreneurship Monitor (GEM), available for 46 countries, between 2001 and 2004. The literature on entrepreneurship has uncovered differences in the rate of entrepreneurship between men and women, with women generally displaying lower entrepreneurial activity than men. This is important since, as we show, entrepreneurial activity is positively related across countries with the female to male entrepreneurial ratio. We examine total entrepreneurship rates, as well as entrepreneurship driven by opportunity and by need. We find that indeed entrepreneurial activity rates are lower for females across all but one of the countries in the sample. Looking at categorical groups -by age interval, education, work status, etc. -we find that female entrepreneurial rates are significantly lower than for males. For the first time we test for differences in the characteristics of female and male entrepreneurs and find that female entrepreneurs are slightly older, more frequently at home or not working, lower income and lower educated, and less access to business networks than their male counterparts. AS to the determinants of entrepreneurial rates themselves, the main differences across genders are the lower impact of secondary education and the larger impact of skills and fear of failure in female entrepreneurial rates relative to males. Results for entrepreneurship by opportunity and by necessity confirm the larger importance of specific skills for women creating new businesses,. Our results suggest that facilitating access to business networks and specific business skills are the most powerful instruments to increase the rates of female entrepreneurship.
Introduction
A new and growing literature has uncovered the importance of personal characteristics as determinants of entrepreneurial activity. 1 Characteristics such as education, personal income, work status and access to a network of entrepreneurs have been shown to affect the likelihood that any one person attempts to start a new business. A robust empirical fact receiving much less attention is the fact that, over time and across countries, entrepreneurship rates among women are about half those of males. 2 Though discussed and noted by several authors, 3 little has been done to explain what factors lie behind this important fact, including different personal characteristics, different returns to the characteristics and different goals when opening a business. 4 Figures 1 and 2 below plot the entrepreneurship rate by country against the female to male entrepreneurship rate ratio. There is a clear positive relation between the two variables, so that countries where women are relatively less entrepreneurial are also countries where total entrepreneurial activity is lower. 5 In other words, understanding the reasons why women are less frequently at the helm of new business ventures is a first step to devise policies that both help bridge the entrepreneurial gender gap as well as increase overall entrepreneurial activity. The latter is an important objective, as 1 Notable examples are Ardagna and Lusardi (2008) and . There is no agreed to definition of entrepreneur. See Branco et al. (2008) . Our task in the empirical exercise is facilitated by the use of a widely recognized data-set on intentions to start a business, the Global Entrepreneurship Monitor. 2 Here we do not address the secular change in self-employment rates, as in Kuhn and Schuetze (2001) , who finds that for women, most of the increase in self-employment is attributable to an increase in retention rates in self-employment, while for men, most is attributable to a decrease in the stability of paid employment. 3 Ardagna and Lusardi (2008), for instance, use a male dummy indicator and find that males 1.1 percent higher probability of being an entrepreneur, for an average entrepreneurship arte of 5 percent. 4 Cromie (1987) finds that both genders do have a variety of reasons for founding a business, primarily autonomy, achievement, a desire for job satisfaction and other non-economic rewards. The desire to make money, also present, is less important for women, who often choose entrepreneurship as a result of career dissatisfaction and as a means of meeting simultaneously their own career needs and the needs of their children. 5 The simple correlation coefficient between the variables is 0.80 for total entrepreneurship and of 0.75 for entrepreneurship driven by opportunity, that is, intention to create a business that responds to a positive stimulus such as a new market opportunity, an innovation, etc.
new firm creation is a major element in furthering economic growth and job creation. 6 This paper undertakes a cross-country study of the determinants of entrepreneurship with a view to answer three related questions: first, do female entrepreneurs differ from their male counterparts?; second, do the personal determinants of entrepreneurial activity differ between females and males?
An important issue related to our empirical study is whether women suffer from discrimination when planning to start a business. Discrimination at the workplace is an important subject of study and recent studies have uncovered discrimination in other areas, including in the key area of access to credit. 7 Women receive less pay irrespective of their characteristics, as shown by the labor economics literature on gender discrimination. 8 Though we discuss the possible discrimination against women that want to start a business, our focus is instead on the differential determinants of entrepreneurial activity by females. However, we recognize that entrepreneurship may be an effective antidote to discrimination based on prejudice and on employers´ preferences, as it provides women with an autonomous avenue to circumvent social obstacles to employment, career progress and fair returns on effort.
Understanding the determinants of entrepreneurial activity by females is important also for policy reasons. First, increasing firm creation by females is a way to increase the productivity of the economy overcoming unnecessary barriers to women´s labor force participation, initiative and talent; second, females may be more able and more interested than males in undertaking activities in areas that that are particularly innovative and beneficial for the economy. Our discussion is 6 Entrepreneurship plays the vital role in the Schumpeterian process of "creative destruction" that fosters economic growth, innovation and employment. 7 See Alesina et al. (2008) for an important study showing that, while women-led businesses are less prone to default, they have access to worse credit conditions than their male equivalent. interesting in the context of the allocation of talent model, which see the stock of talent -for instance, among women -as relatively constant but its allocation towards a range of activities possibly subject to major changes in response to institutions and policies. 9 More specifically, in the study of entrepreneurship, several authors have suggested that, while the stock of entrepreneurs is relatively constant, the nature and social impact of their activities can change dramatically with country institutions. 10 
Gender and Entrepreneurship: Data and Summary Statistics
In this section we present the data on entrepreneurial activity across countries and over time, and relate it to individual characteristics of males and females.
The Data
In our empirical analysis we will draw on data from the Adult Population Surveys, collected by the Global Entrepreneurship Monitor (GEM). This data contain detailed information on individuals from 46 countries. W e can assess whether an individual is starting a new business, owns or manages a young firm, we can assess (at least partially) their motivation to start a firm, and take into account personal characteristics such as age, income, education, work status and skills. These micro survey data is collected annually and is made consistent across countries.
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In this paper we use yearly data from 2001 to 2004. See Baumol (1990). Niederle and Yestrumskas (2008) show that institutional design does affect the activity choices of women and men. 11 Each year a sample of at least 2,000 randomly selected individuals in each country are surveyed by phone or through face-to-face interviews. On average, a total of 35 national experts in each country are responsible for conducting the surveys. A coordination team at London Business School supervises and checks for inconsistencies. 12 This is the set of surveys available to researchers who not directly involved in the GEM project, and also those for which the methodology is most consistent across time.
On the reliability of GEM data, Ardagna and Lusardi (2008) compare the GEM data with the Flash Eurobarometer Survey on Entrepreneurship collected by the European Commission for countries that are common to both data sets. 13 The percentage of individuals involved in entrepreneurial activity is very similar in both datasets. The same is true for individuals pursuing a business opportunity or for whom entrepreneurship is for necessity. Results are also very similar when the authors compare individual characteristics such as age, sex and work status. that GEM data tends to report significantly lower levels of early-stage that entrepreneurial activity in developed countries. Focusing on formal businesses, as WBEGS does, leads to the inclusion of initiatives that do not correspond to entrepreneurial activity, associated with legal incentives, in developed countries, to formally create new organizations. 16 As GEM data computes the number of 13 Countries surveyed in both data sets are: Belgium, Denmark, Finland, France, Germany, Hungary, Ireland, Italy, The Netherlands, Norway, Poland, Portugal, Slovenia, Spain, Sweden, United Kingdom and United States. See Ardagna and Lusardi (2008). 14 The only exception is the percentage of individuals who think that fear of failing could prevent them from starting a new business, which is higher in the Flash Eurobarometer Survey (47.5%) than in GEM data (33.3%). 15 "Nascent" and "baby" entrepreneurship rates are two of the components of the Total Entrepreneurship Rate (TEA), the key variable in our study, as will become clear below. A study like ours, interested in assessing how personal characteristics affect entrepreneurial rates, particularly how they differ across gender, would like a data set that covers the widest possible number of individuals, independently of whether in the formal or informal sector, and give less salience to formal and legal aspects. We thus consider that GEM data is the appropriate choice. Table 1 and Figure 4 present total entrepreneurship rates (TEA) in the male and female population, for a cross-section of countries. These are individuals who are either starting a new business or are owners or managers of a young firm. In addition to total entrepreneurial activity, we also report rates of entrepreneurial activity driven by opportunity (TEA OPP) and by need (TEA NEC). Individuals who claim they are starting a new business to take advantage of a business opportunity are restricting hiring and firing of employees apply to firms with more than 15 employees, which is an incentive for business owners to register multiple smaller firms to lower the regulatory burden (see Kappler et all 2006) . considered driven by opportunity; those that claim they could find no better job are classified as driven by necessity. 17 TEA OPP and TEA NEC sum up to total entrepreneurial activity, TEA. Please note that in virtually all countries in the sample TEA rates for females are smaller that TEA rates for males. This is evident in the last column of Table 1 and in Figure 4 , where we compute the female to male TEA rates. The single exception to the rule is Thailand, where this ratio is equal to one.
Does Entrepreneurial Activity Differ Across Gender?
The lowest female to male TEA ratio is that of Croatia which compares, at 0.33, with the sample average of 0.53. On average females display half of the entrepreneurial activity than males. This gender imbalance is even more pronounced for entrepreneurial activity driven by opportunity -TEA OPP, in columns (6) and (7) -, and less pronounced for entrepreneurial activity driven by need -columns (9) and (10) -, as summarized in the Column "All". In general low income countries display higher entrepreneurial activity rates, and more balanced between females and males. In poor countries, entrepreneurs are relatively more driven by need than opportunity. In sum, entrepreneurs are more likely to arise in poor countries, where they are also more likely to be females driven by necessity. Figure 3 shows that women are less likely to be entrepreneurs than their male counterparts irrespective of age. The entrepreneurship rate attains it maximum between the ages of 25 and 35 years old, for both men and women. The average age at which females and males become entrepreneurs is around 38 years. 17 Please consult Appendix I for more. We now sharpen our question and try to answer whether female and male rates of entrepreneurial activity are different for a number of given characteristics. Our aim is to compute entrepreneurial rates by gender, for different ages groups, work status, education and income levels, social networks, etcetera. In Table 2 we present these different entrepreneurship rates and test whether the differences between females and males are statistically significant using the difference in means test. We reject the null hypothesis of equality of the female and male TEA and TEA OPP rates, at the 1% confidence levels, for most cases.
In the case of entrepreneurial activity by need -TEA NEC -we can not reject the null hypothesis of equality for female and males who 9 work at home, 18 for individuals with same skills, or for countries that are classified as low or mid low income by the World Bank, or African countries in general. 19 Taking these results at face value, the only sensible policies that would raise female entrepreneurship rates to the levels of their male counterparts would be to generalize access to specific business skills.
Are Female and Male Entrepreneurs Different?
In Table 3 we try to answer a different but key question. Instead of comparing entrepreneurial rates across gender, we compare the characteristics of female and male entrepreneurs and ask: are they different? We test whether those differences are statistically significant using difference in means test and the 1% confidence level. Table 3 shows that the average age of female and male entrepreneurs is very similar, at 38 years of age. Men that have a job have 8% higher probability of becoming entrepreneurs than women, 6% higher in the case of entrepreneurship by opportunity and 13% higher in the case of entrepreneurship by need. 5,2 % of women at home are entrepreneurs, compared to only 0,3% of men, and these numbers are similar for entrepreneurship by opportunity. Interestingly, 7.4% of women at home are entrepreneurs by need, compared with a 18 Edwards and Field-Hendrey (2002) find that home-based work is an attractive option for women for whom the fixed costs of work are high-women who have small children, are disabled, or live in rural areas-and that home-based workers are more likely to choose self-employment than are on-site workers. 19 See Appendix I for variables definition. paltry 0.2% for men. 20 Among the individuals not working at the time of the interview, 10% of the females are entrepreneurs, compared to 7.5% of males. 1.5% of male students are entrepreneurs, which compares to 2% of female students, and this is true for entrepreneurship by need as well as by necessity. 22.6% of female individuals who report their income in the lowest 33 rd income percentile of the income distribution are entrepreneurs, as compared to 18% for males. The difference regarding entrepreneurs by need is even higher: at 31% for females, compared to 27% for males. The difference in means in the case of middle income is not statistically significant but it is in the case of upper income: 29.5% of males are entrepreneurs compared to 23% in the case of female. In terms of education there are almost no differences in gender probabilities of becoming an entrepreneur up to the college degree stage, when there are more women entrepreneurs. 21 Finally, it is more frequent that male entrepreneurs know someone who has started a business in the recent past. 22 The variable "skills" is also more relevant in the case of men: 84% of male entrepreneurs say they think they have the knowledge, skills and experience to start a new business, compared to 78% for females. This is consistent with the fear of failure results: 23% of 20 This result is consistent with Edwards and Field-Hendrey (2002) that using data from the 1990 Census, find that home-based work is an attractive option for women for whom the fixed costs of work are high. This is the case of women who have small children, are disabled, or live in rural areas-and that home-based workers are more likely to choose self-employment than are on-site workers. 21 Vijverberg (1993) studies if women in the labor market enjoy the same returns to their human capital investments as men do and conclude that in Côte d'Ivoire, rates of return to education are high for both men and women, but men's wages exceed women's by a substantial margin for all but the most educated. Wong (1986) discusses the effect of spouse education on the productivity of entrepreneurial activity. 22 Ibarra (1993) suggests that women have limited access to or are excluded from organizational networks and claims that the organizational context in which interaction networks are embedded produces unique constraints on women.
female entrepreneurs compared to 19% of male entrepreneurs say that fear of failing can prevent them to start a new business. 23 In sum, results in Table 3 show that female entrepreneurs are different as to whether they work -less do -, are at home -more do-, study -less do-, and whether they do not have a job -consistently, more female entrepreneurs are in this category. In addition, more female entrepreneurs are low income, when compared to males, and less are high income. No difference as to the gender incidence of entrepreneurship for middle income. Interestingly, using the income classification for countries, again women entrepreneurs are more frequent that their male counterparts in low to upper middle income countries and less so in high income countries. Also, female entrepreneurs are less connected to networks of entrepreneurs and are more fearful of being successful.
Gender Specific Determinants of Entrepreneurial Activity
We now formally analyze the individual determinants of gender activity and test how they differ across gender. Our dependent variables will be entrepreneurship rates-total, by opportunity and by need -, and our independent variables will include a host of individual characteristics, taken alone or interacted with a female indicator. For an individual i, in country j, at time t, we define the outcome of interest y i j t :as one of the 23 Kalleberg and Leicht (1991) find that businesses headed by women were not more likely to go out of business, nor less successful, than those owned by men. three measures of entrepreneurial activity: TEA, TEA OPP and TEA NEC. We estimate the equation for y i j t : y i j t = α + β 1 . X i j t + β 2 . X i j t . Female i + γ t + η t +ε i j t (1) where α is a constant, η t a vector of country dummies and γ t a vector of year dummies. X i j t is our variable of interest, the vector of individual characteristics, including age, gender, employment status, education, income, the role of social networks, business skills, and fear of failure. 24 This same vector appears the interacted with the gender indicator, for countries' specific characteristics by including country fixed effects to our specification. Tables 4 and 5 present our results. In Table 4 , for a totals of 424 566 observations, and for total entrepreneurship rates -TEA -, we obtain that entrepreneurial activity for females starts earlier in life but then also drops at a faster rate at older ages -see the positive and negative signs of Female.Age and Female.Age Squared. Secondary education is less of an incentive for entrepreneurship for females, as well as a graduate education. More importantly, skills boost female entrepreneurship beyond that of males. Interestingly, while fear tends to discourage male entrepreneurship, the opposite seems true for females, as attested by the negative, significant, and large coefficient on Female.Fear. Different pattern of results emerge for TEA OPP and TEA NEC, but the few differences are worth noting. Now age does not affect differently males and females, except that younger females are more likely than their male counterparts to engage in entrepreneurship driven by opportunity, TEA OPP. Also, females at home are less likely to engage in entrepreneurship by opportunity, the same is true for female with graduate education. 25 Female with entrepreneurial skills and that state they are fearful they might not be successful are more likely to be entrepreneurs, relative to their male counterparts. As to entrepreneurship 25 Vijverberg (1993) finds that the return to education in self employment are high for both men and women, men´s returns exceeding that of women's by a substantial margin for all but the most educated.
by need, we find women who hold a job are significantly less likely to be entrepreneurs, as well as those that are students, that do not work.
Again, we confirm that the existence of skills is even more important for females than for male entrepreneurs.
Notice that in all specification we have included a gender indicator, which is negative and significant for total entrepreneurial activity and for the subset of that activity that is driven by opportunity. For entrepreneurship by need, the female dummy does not capture significant differences between males and females, once the individuals characteristics and the interacted terms are taken into account. Table 5 reruns the basic specification for countries that are classified as high income by the World Bank and fro the other, middle and low income countries. The third column introduces country dummies so that the specification is now: given by y i j t = α j + β 1 . X i j t + β 2 . X i j t . Female i + γ t + ε i j t (2) as in equation (1), except that α j is a set of country dummies. For High income countries the main differences are that an individual with a job now increases his or her chance of becoming an entrepreneur, females at home are significantly less likely to be entrepreneurs, low income individuals are more likely to be entrepreneurs but that effect is not present for females 26 , and some graduate study increase the chance of 26 As shown by the almost identical size and opposite signs of the coefficients on Low Income and Female.Low Income.
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being entrepreneurs for both male and female. For Low and Middle income countries age does differentiate entrepreneurial women and low income women indeed are les likely to be entrepreneurs. Fear of failure also does not distinguish female entrepreneurs. Interestingly, as was the case for entrepreneurship by need, the female dummy is not significantly different from zero.
Conclusion
This paper examines, for the first time, whether individual characteristics have a different impact on the likelihood of one becoming an entrepreneur, for males and females By examining total entrepreneurship rates, entrepreneurship driven by opportunity and by need, we find that indeed entrepreneurial activity rates are statistically and significantly lower for all categorical groups -by age interval, education, work status, network access, etc. -, except, in the case of entrepreneurship by need and the case of persons working at home, with specific entrepreneurial skills and that live in a middle or low income country.
We then estimate the differences in the personal characteristics of entrepreneurs across gender and find that female entrepreneurs are slightly older, more frequently at home or not working, lower income, lower educated, and with less access to specific skills than their male counterparts. As to the determinants of entrepreneurial rates themselves, the main differential impact across genders are the lower impact of secondary and graduate education, and the larger impact of skills and 16 fear of failure in female entrepreneurial rates relative to males. Results for entrepreneurship by opportunity and by necessity confirm the larger importance of specific skills for women creating new businesses.
Combining the mean differences in male and female entrepreneurs´ and the how they impact entrepreneurship rates, the main policy implication of our paper is that creating business networks accessible to females and imparting the specific business skills associated with entrepreneurship may be the most potent levers to increase female and total entrepreneurship across countries. 2a. Over the past twelve months have you done anything to help start a new business, such as looking for equipment or a location, organizing a start-up team, working on a business plan, beginning to save money, or any other activity that would help launch a business? 2b. Will you personally own all, part, or none of this business? 2d. Has the new business paid any salaries, wages, or payments in kind, including your own, for more than three months? 2d1. What was the first year the owners received wages, profits, or payments in kind? 2g. Are you involved in this start-up to take advantage of a business opportunity or because you have no better choices for work? 3a. Do you personally own all, part, or none of this business? 3c. What was the first year the owners received wages, profits, or payments in kind? Payments in kind refers to goods or services provided as payments for work rather than cash. 3g. Are you involved in this firm to take advantage of a business opportunity or because you have no better choices for work.
Appendix I VARIABLE DEFINITON
The following are the questionnaires' questions used to define the variables Knowent, Skills, and Fear f ail respectively. Questions are from the 2002 data documentation manual. Questions asked in 2001 were exactly the same even though the numbering of the questions changes. 1. Which of the following would apply to you? (Possible answers: Yes, No, Don't Know, Refused) 1g. You know someone personally who started a business in the past 2 years 1h. In the next six months there will be good opportunities for starting a business in the area where you live 1i. You have the knowledge, skill and experience required to start a new business 1j. Fear of failure would prevent you from starting a business 1.10 C r o a t i a S l o v e n i a G r e e c e B e l g i u m N o r w a y K o r e a I s r a e l S i n g a p o r e J a p a n S w e d e n N e t h e r l a n d s S p a i n C h i n e s e H o n g K I r e l a n d D e n m a r k U K S c o t l a n d ( U K ) P o r t u g a l S w i t z e r l a n d G e r m a n y P o l a n d C a n a d a R u s s i a F r a n c e A l l I c e l a n d A r g e n t i n a U S F i n l a n d I t a ly T a i w a n I n d i a J o r d a n i a A u s t r a l ia C h i n a H u n g a r y N e w Z S o u t h A C h i le M e x ic o B r a z i l U g a n d a V e n e z u e l a P e r u T h a i l a n d
Total Opportunity
Note: See Appendix for exact definition of data and sources. 
